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HE crucial role of science and technology as an 
™ \nsttument of social and economic change has been 
appreciated and the rapid development of science 
and technology and of its application, accepted as 
amajor objective of planning. This trust in science 
is embodied in the historic Scientific Policy Resolu- 
tion of the Government: of India adopted in 1958. 
In the last thirty years or so, 119 universities, affi- 
liating about 1650 colleges, 5 institutes of techno- 
logy, 150 engineering colleges and about 100 medi- 
cal colleges and 350 polytechnics have been  esta- 
blished; about 150,000 qualified scientific and 
technical personnel are produced every year. The 
total stock of scientific and technically qualified 
fmanpower is estimated at 2.5 million, ranking 
India as_ the third largest complement of such man- 
power in the world, occupying a unique position 
among developing countries. Simultaneously, about 
130 specialised research laboratories and institutes 
have been established under the aegis of Indian 
Council of Agricultural Research (ICAR), Council 
of Scientific and Industrial Research (CSIR), the 
Indian Council of Medical Research (ICMR), the 
Departments of Atomic Energy, Science & 
Technology, Space and the Defence Research & 
Development Organisation, etc. In recent years, 
public and private sector organisations and under- 
takings, assisted by fiscal incentives, have established 
over 600 in-house research & development labora- 
tories largely to meet their internal technological 
requirements. A relatively new but important deve- 
lopment in the last fifteen years is the rapid growth 
of engineering consultancy organisations to provide 
design and consultancy services and act as the 
bridge between research institutions and industry. 
There are now over 150 such firms of varying size 
and capability employing over 20,000 technologists. 
The total expenditure on science and technology is 
now close to 0.6 per cent of the GNP. 


19.2 Political independence has thus been matched 
by increasing technological independence in many 
areas. A range of industries, from the small to the 
most sophisticated, has been established covering 
wide areas of utilities, services and goods, and a large 
number of technologists are now familiar with their 
operations. There is now a reservoir of expertise well 
acquainted with the most modern advances in basic 
and applied areas, and equipped to make choices 
between available technologies, readily absorb new 
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technologies and provide a framework for future 
national development. Scientists and technologists have 
distinguished themselves not only in class rooms and 
laboratories but also in factories and fields, in con- 
ceptual planning and formulation of strategies and 
in their implementation, Indian scientists and techno- 
logists have demonstrated on many fronts that given 
clearcut objectives and tasks and necessary support, 
they can fulfil national expectations. The relevance 
of a large part of the effort in Indian Science and 
Technology to, and its correlation with, national 
development can be well established. 


APPROACH 


The present position and the perspective for the 
future 


19.3 Over the past few decades, the growth of 
science and technology in the advanced countries of 
the world has been phenomenal. The frontiers of 
knowledge have been moved forward in unbeliey- 
able fashion and new areas have emerged with clearly 
great potential for the benefit of mankind. These 
strides have taken place in the developed countries. 
The reason for this is that 97 per cent of the world 
R&D is confined to the advanced countries and the 
developing countries, with their share of 3 per cent, 
have not been able to contribute as they should have. 


19.4 While the total stock of scientific and techni- 
cal manpower in India appears large at first sight, 
as a proportion of the total population it does not 
compare favourably with that in the advanced coun- 
tries or even some other developing countries. The 
fact is that the science and technology content of 
Indian society as it is today (as borne out by the 
total national investment in this sector, the number 
of technically qualified personnel, facilities for sci- 
ence and technology education, size of technical 
services, etc.) as well as its involvement in R&D is 
low in comparison to the size and population of 
the country. A large part of the total stock of S&T 
manpower is not actually engaged in activities that 
can be construed as scientific or technical. Even 
more significantly, the quality of these personnel 
varies widely; there will be need for a considerable 
reorientation and upgrading of a large proportion of 
this stock of manpower through appropriate training 
programmes. In large areas of economic activity, 
relatively obsolete cost in-effective technology conti- 


nues to be applied, the pace of scientific and techno- 
logical innovation remains unimpressive and the adop- 
tion of the available scientific and technological 
knowledge is tardy. There are many gaps in new 
important fields and in the ranks of leadership and in 
excellence. While in the early years after Indepen- 
dence, there was a rapid expansion in university edu- 
cation, an increase in the number and size of facilities 
and in the formation of new institutions, all of which 
created a new plan, few new institutions have been 
started recently. In wumiversities and several other 
institutions, the support provided has not kept pace 
with the increased need for better facilities. In a large 
number of areas, our capabilities are almost twenty 
years behind those in the advanced nations and also 
behind those established recently in some developing 
countries. The competitive capability, in international 
terms, of our scientific community has been impaired 
and this has prejudiced the provision of experience of 
modern science backed up by modern _ technology 
and instrumentation to the large majority of graduate 
and post-graduate students, thereby affecting their 
level of appreciation of new science and their capabi- 
lities for research. There is a lack of coordination 
between manpower requirements (in terms of areas 
and levels of training and numbers) and the actual 
training of personnel which has led to serious shor- 
tage of qualified and trained manpower in many 
areas. In sum, while significant advances have taken 
place on the science and technology front in India 
over the past three decades, the gap between what 
obtains in the country and in other advanced coun- 
tries in terms of infrastructure and capabilities has 
significantly widened due to the much faster rate of 
progress in those countries. There is, therefore, no 
room for complacency on the basis of our past 
accomplishments. 


19.5 In the area of application of science, success 
has been achieved in several fields in agriculture and 
in specific mission-oriented specialised agencies for 
atomic energy and space. The ‘need to conserve 
foreign exchange and consideration of national secu- 
rity induced the application of domestic science and 
technology in the substitution of imports. With the 
increasing emphasis on cost effectiveness in establish- 
ing domestic production and exports, a new challenge 
is posed to the use of domestic scientific and techno- 
logical talent. There is a serious danger that this 
new emphasis could lead to greater insistence on 
provenness and aversion to risk: this is particularly 
true if suitable mechanisms (both administrative and 
financial) are not developed to adopt and force 
technological development to a point of satisfactory 
performance and demonstration and also the accept- 
ance of risk. Calculated risk taking and the develop- 
ment of risk reduction through systematic scientific 
effort is yet to be promoted adequately. A detailed 
strategy for major technological break-through appro- 
priate to our resources and changing national environ- 
ment has therefore to be properly formulated. 


19.6 While linkages and mechanisms for the effective 
application of science are deficient in most fields, 
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this lack is specially serious in the optimal use oO 
oadical ts hides and in areas such as energy, health 
and medicine, population control, ecology and ei- 
vironment and integrated industrial and rural ag 
lopment. ‘This has also led to an insufficient use 
science generated in universities and national labora- 
tories, giving rise to the often expressed feeling that 
the fruits ot science and technology have not reach- 
ed the bulk of the population and have not contribu- 
ted to planned economic and social growth. Conse- 
quently, these deficiencies are tending to reduce the im- 
pact ot science and technology in dealing more effec- 
tively with the economic and social problems of the 
country. While there are exceptions to this, it is clear 
that the major investment areas in our plans require 
a much more deliberate and sustained application of 
science and technology than hitherto. This requires 
not only financial support for S&T activities but 
linkages between the various sectors (educational. 
R&D establishments, industry and Governmental 
machinery) and policies conducive to the use of en- 
dogenous efforts. Instruments for policy formula- 
tion and task implementation in this regard are lack- 
ing at present. When we consider the magnitude and 
dimensions of India’s problems of economic and 
social development, associated with the vast and _in- 
creasing population and immense poverty, especially 
rural poverty, it becomes clear that massive applica- 
tion of science and technology has to be an essential 
component tor their solution. Science and technology 
must now be considered a vital input in all invest- 
ments on par with capital and trained manpower 
although it has a longer gestation period; the latter 
implies advance planning beyond the ‘normal five 
year framework. Science can and must establish new 
heights for achievement and endeavour, which are 
big enough to provide the challenge and excitement 
for the country’s best talent. This will generate pride 
and self-confidence, as well as new innovative ideas 
and solutions which go beyond mere import substitu- 
tion. With the much lower costs at which S&T 
activities can be carried out in India, compared to 
that in other countries, science and technology is the 
one resource, which more than any other, provides 
the greatest advantage and it is, therefore, only logical 
for us to base our strategy for economic and social 
growth on this important resource. 


19.7 Some well-planned measures are called for to 
see that the best and well trained among our post- 
graduate students of science and technology are 
provided adequate incentives to take up research as 
a career and that areas are defined and supported 
that best serve national interests and priorities towards 
Which such talent can be directed or encouraged 
to work on. On the one hand, we have pockets of 
excellence in terms of sophisticated manpower in 
some areas with no exploitative base, on _ the other, 
vital areas are crying out for expertise. Such mis- 
match needs to be avoided. Our R&D institutions 
have had a tendency to work on a large number of 
programmes that have been going on for years with 
a fair propertion of obsolete equipment and man- 
power. There is need to modernise them and provick 
them the challenges that will stretch them to the full, 


19.8 Science and technology must help to speedily 
improve production through better efficiency and 
fuller utilisation of capabilities already created in the 
various sectors of the economy. Technology has to be 
oriented to improving productivity. It has to help in 
the creation of more employment opportunities and 
in the reduction of drudgery especially of the weaker 
sections of the community. It should strengthen the 
nation and reduce vulnerability. Hence, self-reliance 
must be at the very heart of S&T Planning and there 
can be no other strategy for a country of India’s 
size and endowments. ‘The achievement of our deve- 
lopment goals has often been impaired due to several 
national disasters like floods, droughts and communi- 
cable diseases; S&T has an important role to play in 
eliminating or controlling them, if instead of short 
term ad-hoc approaches, long term strategies are 
worked out. Problems of extreme poverty, sought 
to be mitigated through the minimum needs pro- 
gramme, are also wel! known. Science and technology 
has an important role to play in finding rational and 
jong term solutions for such disasters and national pro- 

ems. , 


19.9 Science is both an outlook and a value system. 
Despite the tremendous growth of science, very few 
scientists have taken upon themselves the responsibi- 
lity of creating a scientific ethos. The task of creating 
a scientific temper is a vital necessity for the growth 
of science and its utilisation in the development pro- 
cess. There is need to create a scientific climate and 
involve the people in discussions on various issues of 
science and technology which affect their lives. There 
has to be dissemination of knowledge about natural 
phenomena and_ technological innovations, through 
popular science journals and other media. There is 
also need for promoting public debate on major Issues 
of science and technology. The full potential of 
science has to be utilised for eradication of irrational 
attitudes, which tend to hold back the nation from the 


path of progress. 


19.10 The total role assigned to science and techno- 
logy must, therefore, be to develop on a long term 
basis 2 sound base in science, in competence and in 
skills. Shorter term plans must harmonise with this 
ultimate objective which may have a gestation period 
extending well over one five year plan. The aim must 
be to : < 


-__ attract (and retain) the very best and young 
talent to contribute to science and techno- 
logy and achieve originality and excellence 
in international terms; 


— improve and transform the existing structure 
of science and technology for this purpose 
(e.g. support for exciting areas of scientific 
activity, greater involvement of scientists in 

orm, better career prospects and ament- 
perform, letter career prospects | and ameni- 
ties for scientists and technologists, improv- 
ing the mobility of scientists within the 
country etc.); establish much more effective 
linkages in organisational form and } policy 
framework and an effective utilisation of 
science and technology to meet economic 
and social objectives; and 
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-— identify major new areas of science and tech- 
nology of special significance to the country 
and in some of these areas invest in an 
optimal manner so as to achieve technologi- 
Si breakthrough in the shortest possible 
ime, 


S&T and Education 


19.11 The first priority must be to nurture talent by 
a substantial improvement in the general science and 
technology facilities in universities and research insti- 
tutions. The University science system has been 
allowed to run down through lack of support in the 
recent past, a trend which, if allowed to continue, may 
result in an irretrievable situation. The current pres- 
sure to which the universities are subjected in terms 
of the enormous intake of science students needs to 
be reduced. The ten-plus-two-system of higher secon- 
dary education has to be effectively brought to use 
uniformly in all regions, taking note of the opportuni- 
ties that it provides for filteration at successive levels 
of 10 to 12 years of school level education. This 
filteration will only succeed if the alternative channels 
for vocational training and, later, opportunities for 
gainful employment, are taken care of. 


19.12 The higher education institutions with their 
research facilities are a unique base for the training 
of competent scientists and technologists. But with 
the rapid expansion of the number of institutions and 
students, without the corresponding inputs by way of 
facilities, the role of universities as advanced centres 
of teaching and reseach has been eroded, leading not 
only to the weakening of science teaching and research 
but also adversely affecting the climate so essential 
for higher learning. The need today is therefore to re- 
store to the universities their proper image as centres 
of higher learning. Although it would be unrealistic 
to expect all the members of the academic community 
to take up research in addition to teaching, there is 
an urgent need-to_revive the concept of integrating of — 
teaching and research so that in 10 to 15 years from 
now, our universities present a different image and 
are restored to their recognised position. 


19.13 Facilities available in universities are not ade- 
quate. That they should be increased cannot be over- 
emphasised. Tt is in the general interest of not only 
the universities. but also scientific agencies such as 
CSTR, DAR, ISRO, public enterprises and technical 
denartments in the Centre and the States, that the re- 
sources in the education sector are considerably 
auemented. since the manpower that they need comes 
from the University sector. Moreover, as the benefits 
of these researches will extend to several sectors of the 
economy, State Governments and industries should 
also share in funding research in universities. 


19.14 Linkages between academic institutions on 
the one hand and national scientific agencies, labora- 
tories and public sector enterprises on the other. have 
to be strengthened. This can be done in several ways 


such as through increased mobility of scientific _per- 
sonnel between education and research organisations, 
joint research projects, and insistence on a minimum 
percentage of the R&D budget of government scientific 
agencies and public sector enterprises being spent in 
the academic sector. Universities and colleges should 
also be encouraged to under-take applied research, 
useful for several regions of the country. Since — the 
problems of a particular region are unique and Intrinsic 
the best way that the S&T thrust could be made in 
finding out solutions to those regional problems would 
be to make use of the loca] resources—people, the 
scientists and community at large, 


Basic Research 


19.15 Basic research is important not only for its 
own sake, but also because of the solid foundation it 
provides for applied research and development. By 
definition, basic research has to be carried out at the 
frontiers of human knowledge and can only be carried 
out by those with originality and innovativeness of a 
high order. Successful accomplishment of basic re- 
search automatically results in the creation of man- 
power imbued with great intellectual quality, self-con- 
fidence and the ability to find new and innovative 
solutions to problems. There are many areas of basic 
research today that are very expensive in terms of re- 
solutions to problems. There are many areas of basic 
has to be selective in the areas chosen to ensure that 
real progress is made. With the continuing emergence 
of inter-disciplinary areas, it is important to support 
the newly developing broad spectrum activities where 
many of the classical disciplines such as _ physics, 
mathematics and chemistry are brought to bear rather 
than attempt to build isolated peaks on a narrow 
basis. With our pre-occupation to foster research pro- 
grammes of a highly applied nature, much attention 
has not been paid to these advancing frontiers of 
science. While we strengthen the univetsities for 
carrying out advanced research in the frontiers of 
science, there may be a need to set up a few new re- 
search institutes in some important areas such as 
plasma physics, immunology and applied microbiology 
The new institutions must have a strong mandate for 
theoretical and pure research. A beginning of this 
per must be made immediately if the gap is not to 


Policy Formulation and Implementation 


19.16 It is important to create on an urgent basis 
appropriate instruments relating to policy formulation 
for science and technology and for S&T planning. At 
the apex level, there will be a Cabinet Committee on 
Science and Technology which will consider all im- 
portant issues related to science and technology. The 
Cabinet Committee will be supported by the Scientific 
Advisory Committee to the Cabinet. This Committee 
will critically assess the progress of S&T policies in 
relation to the aspirations of the people and in relation 
to the achievements of advanced nations and make 
appropriate recommendations to the Government. 


19.17 The Department of Science & Technology will 
have the overall responsibility for the implementation 
of science and technology policy, administering spe- 
cial research institutions especially in _ their : 
stages and promoting scientific research in frontier 
areas. The Department will also play the role of 
drawing on the expertise available in the agencies, 
Ministries /Departments and universities. 


19.18 There is need to have in the economic Minis- 
tries, particularly those concerned with large invest- 
ments, properly structured Information Planning & 
Analysis Groups staffed with professional scientists 
and technologists and headed by senior _ scientists/ 
technologists, who will function as Scientific Advisers 
to the Ministers; it has to be ensured that their views 
are given appropriate consideration. What is impor- 
tant is to ensure that in all areas of priority in the 
Plan, where large investments are to be made; the 
S&T component is clearly identified and broken down 
into tasks that can be assigned to institutions capable 
of working on them (whether coming under the 
concerned Ministry or otherwise) and where neces- 
sary, new capabilities built up. It has been past ex- 
perience that there is very little correlation between 
R&D decisions and activities on the one hand and 
investment and production decisions on the other; or 
between R&D scientists and decisions relating to im- 
port of know-how. 


19.19 The Planning Commission’s role is with regard 
to the optimal allocation and utilisation of resources 
to fulfil national aspirations and goals. S&T has an 
important role to play in specifying the manner in 
which these aspirations can be met in the _ shortest 
possible time at minimal cost. The plan programmes 
of the economic ministries and State Governments 
in various sectors of the economy have to be 
priately analysed in the Planning Commission with 
a view to integrating the S&T plans and programmes 
as a part of the investment plans. This would call 
for clear delineation of the S&T information for 
planning purposes, analysis of the capabilities and 
content of the S&T programmes and advice on 
priorities for investments in S&T. 
emerging from bilateral and multilateral foreign assis- 
tance agreements would need to be harmonised with 
the national science and technology plans and policies. 
The Planning Commission would need to be supported 
by an appropriate structure for S&T advice, staffed 
with professional scientists and technologists and 
headed by a senior scientist as Scientific Adviser. 


19.20 It is only in recent years that a number of 
enterprises and a few departments of the Govern- 
ment have set up in-house R&D organisations. Their 
efforts have been mostly confined to providing  assis- 
tance in establishing process and product standards, 
substituting imported raw materials and intermediates 
and towards bringing about product improvements 
based on feed back from the market or users. A 
major initiative in the Plan would be to induce the 
public and private enterprises to enlarge their nascent 
R&D capabilities to grow rapidly with a view to engag- 
ing them in the task of promoting technological inno- 


vations. ‘These would also need to be facilitated 
through appropriate institutional mechanism to enable 
the managements of such enterprises to have R&D 
advice in the pursuit of technological innovations as 
a part of corporate planning. 


19.21 Financial institutions and development banks 
could play a useful role in evaluation of technology, 
preinvestment studies, choice of technology, risk tak- 


mg in the use of indigenous technology, tacilitating 
horizontal transfer of technology etc. 


19.22 The activities of the National Research and 
Development Corporation (NRDC) need to be radi- 
cally modified so that apart from licensing indigenous 
technologies, it vigorously promotes research and 
development. It should also concern itself with 
evolving mechanisms for dissemination and transfer 
of technology within the country, export of Indian 
technologies and mutual transfer of technology between 
developing countries. 


19.23. There has to be a National Register of foreign 
collaboration. The prime contractor of any project 
must invariably be Indian; there must also be a com- 
mitment to associate appropriate Indian R&D activities 
with all import of know-how, and thereafter a com- 
mitment to ensure a scale of investment in R&D tor 
the absorption of the import of know-how and subse 
quently for its adaptation, improvement and conversion 
to new technologies. 


19.24 The import of technology should be preceded 
by advice tendered. by competent groups in the larger 
interest of the country. The imports should be so 

ned as to result in their internal dissemination and 
further development as far as possible. 


19.25 A strong information base is a prerequisite 
for a S&T plan with self-reliance as one of its princi- 
pal objectives. Since information is utilised not only 
for the understanding of current status but also for 
anticipating the shape of things to come, a strong 
base for the pursuit of intellectual efforts in the direc- 
tion of technological forecasting, information analy- 
sis, R&D management etc. has to be created. Com- 
puterised net-works for handling of information would 
have to be institutionalised to meet the requirements 
of policies trends of research, monitoring on a global 
level, resources availability, industrial, technological 


and market intelligence. 


19.26 Steps will have to be taken to bring scientists 
and society together through appropriate feed back 
mechanisms. Science through proper communication 
should be made a powerful force to eradicate old irra- 
tional attitudes. A science information bureau would 


be established for this purpose. 


19.27 A serious lacuna in the research system iS 
the inadequacy of testing, calibration, standard and 
quality control facilities : these significantly affect the 
optimal use of national resources and health, environ- 
ment and safety aspects while in use. The Sixth Plan 
would endeavour to promote 4 comprehensive pro- 

amme which will establish a national centre of 


standards aad expand the existing laboratories, test 


_ 


houses and certification centres so that in due course 
these can cover a large range of activitics throughout 
the country. 


Science and Technology and Rural Development 


19.28 It is necessary to emphasise that application 
of existing knowledge to the solution of neglected 
problems of development, especially in  inter-discipli- 
inary areas with an additional socio-political dimension, 
often demands highly creative and innovative efforts 
and an application of a systems analysis capability 
of a high order, which is typical of any S&T 
endeavours. 


19.29 Rural technology should not be taken to mean 
primitive technology or technology of yesterday. A 
determined effort is needed to take modern science 
and technology to the rural areas so that it is brought 
well within the material financial and skill resources 
of rural people. Therefore, while searching for and 
improving upon such technologies which increase 
employment opportunitics for our people, it will be 
simplistic and dangerous to confine indigenous efforts 
to relatively simple technology for rural needs and 
depend on import of technology in the high techno- 
logy areas. We have also to ensure an appropriate 
mix of small. medium and large scale technologies, 
in a manner consistent with our long-term 
interests. 


19.30 A national rural resources corps of young 
professionals would be organised to cover, in the 
beginning, the tribal, drought and flood prone and hill 
areas. A similar corps of professionals trained in 
managerial skills would be developed for helping the 
small and marginal farmers. The first group could 
be of great assistance in providing the needed support 
for implementing effectively the employment genera- 
tion, agricultural and industrial programmes, 
minimum ‘needs programme and programmes of energy 
supply, housing, and urban development, nutrition, 
elementary and adult education. The second group 
has the potential to make a significant contribution to 
the processes of transfer of new agricultural techno- 
logy to millions of smal] and marginal farmers who 
have continued to lag behind. These farmers need 
management support~in the form of agro-services 0 
various kinds in our villages, blocks and districts, 
which can be provided through a large number of 
young professionals trained in modern management 
techniques. 


Science and Technology and Human Resource Deve- 
lopment 


19.31 S&T can obviously play a significant role in 
the promotion of human welfare. In the coming years, 
the benefits of science must percolate more effectively 
to the vulnerable sections of the community and back- 
ward areas of the country. The manner in which 
this is sought to be achieved is briefly set out in the 
paragraphs which follow. 


19.32 S&T for weaker sections: In promoting the ap- 
plications of science and technology for the benefit of 
the weaker sections, special programmes would be de- 
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ised in the Sixth Plan. A more coordinated an 
eos effort than in the past is needed to equip 
suitable persons from socially backward groups ane 
weaker sections of the society to play a purpose ul 
role in the S&T area, Consortia of Sé&l ps ee 
could be formed in each district to provide the neede 
technical training and back up for the of Heeger 
of special programmes for Scheduled Castes an 
Scheduled Tribes and the weaker section of the 
society. In order to ensure appropriate technological 
back-up for this programme, it is proposed to initiate 
an all-India coordinated research project for techno- 
logies for landless labour families to be jointly under- 
taken by major scientific agencies, State universities, 
colleges and technical institutions and to mobilise 
professionally qualified young persons for service in 

rural areas. 


19.33 It will be the endeavour of major S&T in- 
stitutions to follow an integrated strategy which will 
aim at increasing production and _ productivity in 
agriculture and allied sectors based on the better use 
of irrigation and improved technology. Programmes 
in the areas of agriculture, animal husbandry, village 
and small industries will receive special emphasis. 
In the hill areas, afforestation, soil conservation and 
water shed management will receive priority. Alter- 
native land management systems may have to be in- 
troduced to make shifting cultivation unnecessary. 
There is also need for introducing high-valuc, low- 
volume crops backed by processing and marketing to 
include horticulture, tea, coffee, spices etc. parti- 
cularly in the north-eastern region. New technologies 
have on local raw-materials to minimise transporta- 
tion cost and on the locational advantage of cool 
climates will also have to be developed. 


19.34 A desert development programme will be 
implemented both in the hot and cold arid zones_ of 
the country. The emphasis will be on arresting 
desertification through activities which restore the 
ecological banance, stabilize sand dunes and facilitate 
soil and water conservation. Plantation of shelter 
belts, adoption of water harvesting techniques and 
developing pastures to sustain the livestock economy 
will have to be vigorously pursued. S&T programmes 
for improved agricultural and animal husbandry 
Practices would be intensified in cold and arid zones. 


19.35 S&T for Women: The question of develop- 
mental activities related to women vis-a-vis science 
and technology has two aspects. First, there is the 
contribution by women to the development of science 
and technology. Secondly, one has to consider as to 
how science and technology can contribute to im- 
provement in the life and status of women generally. 
As regards greater involvement of women in science 


and technology, it is felt that the following areas 
deserve special attention: 


(a) science teaching in girls’ 


schools and 
colleges; 


(b) Greater enrolment of women in engineering, 
agricultural, veterinary, fisheries and 
forestry colleges; 


c) better personnel policies to enable them to 
sp look after their families as well as continue 
in employment; and 


(d) their involvement in the decision making 
process including opportunities for place- 
ment at higher levels of decision making. 


The educational programmes should be so conceived 
as to pay greater attention to training both boys and 
girls to share responsibilities at home. Restructuring 
of courses in womens’ colleges and training institu- 
tions, imparting of new skills to rural women and 
training in cooperative marketing for women are some 
of the other programmes that need be taken up. 


19.36 Application of science and tec to the 
improvement of the life and status of women will 
depend upon the development of home technologies, 
suitable agricultural technologies and technologies 
for improvement of productivity. Forestry, sericul- 
ture, handloom and crafts like pottery could be con- 
sidered potential segments of women’s work where 
application of simple technology can go a long way 
in improving their productivity and give them enough 
time to participate in programmes for their educa- 
tional and other development. 


19.37 There is greater need to develop appropriate 
technologies for those working in the small and 
unorganised sector. This is particularly applicable to 
women facing serious occupational hazards in several 
professions leading to avoidable health problems. 
There is also a need for a coordinated research. pro- 
ject to find out methods to improve the production 
efficiency and reduction of drudgery in the occupations 
of women. In the field of information dissemination, 
mass media could play a useful role in Spreading in- 
formation on technologies relevant to home needs 
such as care and maintenance of household gadgets, 
electricially operated utensils etc. 


19.38 Special cells for promotion of S&T for women 
could be set up in the University Grants Commission, 
CSIR, ICAR, ICMR, Departments of Atomic Energy, 
Space, Electronics, Science and Technology and 
Defence Research and Development Organisation. 
Specific programmes relating to technologies for rural 
women and warding off of occupational hazards, have 
to be structured. There is also need to look into the 
personnel policies for promoting greater involvement 
of women in S&T. The coordinating role in this 
regard has been entrusted to the Department of 
Science and Technology. 


19.39 Involvement of the Scientific Community 
The large S&T manpower available in the co 

has to be mobilised towards the objective of 
accelerating the pace of economic growth of the 
country, Measures will have to be taken to give a 
sense of involvement to the scientists, to snergi 
the different segments of the scientific community and 
'o utilise purposefully the scientific academies and pro- 
fessional societies, These are highlighted in the 
following paragraphs, 


19.40 Young Scientists : The involvement has to be 
at the following three levels : 


(a) development of the programmes of the in- 
stitutions and organisations where the 
scientists are working; 


(b) interaction with the State Councils of 
Science and Technology; and 


(c) at the national level, there is a need for a 
proper mechanism for a continuous involve- 
ment of young scientists in the formulation 
and implementation of policies for science. 


19.41 Scientific academies and professional societies : 
In planning of S&T, a sense of perspective and a 
futuristic outlook are essential. Gaps in S&T between 
what exists in our country and that in the advanced 
countries have to be identified, particularly because 
S&T is to be used as an important instrument of our 
future development. Current trends in research have 
to be studied, state of art reports have to be prepared 
and forecasting has to be resorted to in several areas. 
The expertise available with the science academies 
and professional societies could be fruitfully employed 
for these activities. These academies and societies 
could interact with educational and training institu- 
tions in the matter of curriculum development, 
retraining and refresher course for the older groups 
in the profession and intensive training for special 
categories of professional scientists. They could 
organise seminars and workshops where the society 
comes face to face with the decision makers, the 
scientific community and those concerned with im- 
plementation at grass-root levels. The academies and 
societies should work in close collaboration with State 
S&T Councils and State Planning Boards. Financial 
allocation for stimulating such activities has been made 
in the Plan under Department of Science and 
Technology. 


Facilities and Amenities for Scientists 


19.42 The Indian scientists are a part of the society 
for whose development they are deeply committed. 
The socio-economic problems faced by the scientists 
are not different from those of other citizens. Many 
of the younger scientists in their creative years have 
to devote too much of their time to problems of every 
day living while they would like to devote their time 
to thinking and researching. Attention will have to 
be given to the problem of salary structure, housing, 
educational facilities and other incentive if research 
institutions are to be made more creative and greater 
returns are expected from research. 


S&T in States 


19.43 The State Councils of Science and Techno- 
logy are being activised under the new plan. One of 
the specific ways by which the State Councils could 
foster S&T in their own region could be to associate 
the national laboratories, university science depart- 
ments, research scientists and professional societies 
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in the States, in the identification of problem areas 
and application of S&T for their solution. The State 
Councils could also organise public discussion and 
debate on S&T policies, plans and programmes being 
followed or proposed to be followed by the various 
Central and State S&T institutions situated in the 
State. Dissemination of science and fostering of 
scientific temper should be the guiding principle for 
the working of these State Councils. This could be 
achieved by the publication of special journals in 
local langauges, programmes for the children in 
schools and science melas organised in research insti- 
tutions in which a large number of people participate. 
The Councils could also commission mobile science 
museums for purposes of exhibition in rural areas. 


Technical Cooperation in S & T 


19.44 Collaborative efforts through multilateral pro- 
grammes such as those of the various agencies of the 
UN system or bilateral technical assistance program- 
mes have emerged as significant vehicles for inter- 
country cooperation in S&T. It is, however, impor- 
tant that such programmes of technical cooperation 
are enmeshed with the indigenous S&T capability and 
linked to the S&T plan. 


In devising programmes of technical cooperation 
with other countries, aid as such should not be 
the primary objective. Since the basic infrastructure 
of S&T is strong enough in the country, it would be 
advantageous to look for programmes which call for 
collaborative effort between our scientists and those 
of the advanced countries. It should be the endea- 
vour of R&D institutions to see that, as far as pos- 
sible, the emphasis in the collaboration is on exchange 
of specialised knowledge on both sides and procure- 
ment of specialised equipment from advanced coun- 
tries. Certain scientific areas in which we have ad- 
vantage could be considered for offer of training faci- 
lities for the scientists of other developing countries. 
In this regard, the Centre for S&T for non-aligned 
countries and Regional Centre for Transfer of Tech- 
nology (under ESCAP auspices) will be supported 
and developed. ~It-may also be possible to offer 
proven technologies to neighbouring countries faced 
with development problems similar to ours. 


PROGRAMMES 


19.45 As explained in the sections which follow, 
the Plan investment on science and technology in the’ 
Sixth Five-year Plan will be significantly higher than 
in the earlier plans. While the realignment of the 
scientific effort in the country fully in line with the 
forecoing approach will take some time, the program- 
me content in the new Plan marks a step in this direc- 
tion. 


Indicative thrust areas for § & T 


19.46 In order to utilise our existing manpower 
resources and strengthen the infrastructure of our instt- 
tutions, so as to leapfrog into advanced areas of 


science and technology, it will be necessary to con- 
centrate on well selected areas of science ee chi 
oev and provide the requisite amount of resource 
ing Mr sata breaks through may be achieved in the 
selected thrust areas; these must be chosen such that 
even limited resources can make an impact. The 
identification of these thrust areas and assignment of 
appropriate priorities is a continuous process involv- 
ing interaction amongst different groups of scientists 
and technologists from educational and research insti- 
tutions as well as from the industry. Many of these 
thrust areas need inter-disciplinary work encompas- 
sing different traditional disciplines such as physics, 
chemistry, biology and engineering. Another feature 
relates to the setting up of appropriate institutional 
mechanisms to ensure that these new interdisciplinary 
areas are pursued by scientists of high calibre, parti- 
cularly young scientists from different parts of the 
country around whom suitable core groups or units 
may have to be built up, providing them with the 
necessary facilities including appropriate training pro- 
grammes, specialised courses, career award schemes 
etc. Some of the indicative thrust areas identified so 
far and the corresponding Departments/Ministries and 
agencies which might take the lead in implementation 
are indicated in Annexure 19.1. 


19.47 The programmes on Science & Technology 
are described in the various sectoral plans. For an 
integrated picture, the salient features of the S&T 
. programmes are indicated in the following para- 
graphs : 


Agriculture, Animal Husbandry, Fisheries and Food 


19.48 Agricultural research in India has many 
achievements to its credit. The production of food- 
grains touched a record level of 131.4 million ton- 
nes in 1978-79 as compared to 45.6 million tonnes 
in 1947. This improvement in foodgrains produc- 
tion has been made possible by the development of 
high-yielding crop varieties and improved production 
technology through sustained research effort. Simi- 
larly, the Tesearch advances made in commercial 
crops, horticultural crops, plantation crops etc. have 
added to the production potential of these crops. 
The technology has also been developed for reclama- 
tion of saline, alkaline and desert soils into produc- 
tive land and for improvement of live-stock and 
their disease control. Cross-breeding programmes in 
live-stock and sheep have been introduced for increas- 
ine the milk yield and wool and meat production 
Relevant. technology for improvement of both inland 
and marine fish production is being developed. Re- 
search for improvement of goats, poultry, pigs etc is 
also under way. Extension procrammes for transfer 
of technology have been undertaken throush national 
demonstrations, whole village operational research 


projects, Krishi Vigyan Kend : 
~via gya ras and Lab-to-Land 


19.49 During the last three decades, the major ob- 
jective of agricultural research and development was 
to achieve self-sufficiency in food. During the eigh- 
ties, the goal would not only be to further improve 
productivity and stabilise and diversify production. 


but also to conserve it and to generate rural employ- 
ment and enhance consumption by increasing the 
purchasing power of the people. High-yield-cum- 
stability production system, in both terrestrial and 
aquatic farming will be developed, ensurmg maxi- 
mum utilization of available resources in soil, water 
and sun light. Identification of constraints respon- 
sible for the gap between the potential and 

farm yields and causes of slow technology transfer 
would continue to be of prime concern. Research 
effort will be oriented to conservation of plant, ani- 
mal, soil and water resources, evaluation and stabi- 
lisation of production trends in unirrigated areas, 
evolving technology to suit marginal and small farm- 
ers’ holdings, improvement of animal and fisheries 
resources and development of integrated farming 
systems. Measures for effective transfer of techno- 
logy to the field and providing research support to 
the farming community will receive special considera- 
tion. 


19.50 The S&T programmes under the Department 
of Food pertain to Indian Grain Storage Institute and 
its field stations and the National Sugarcane Institute. 
Promotion of research effort and popularisation of 
improved techniques for foodgrains storage and pest 
control at farm level are important facets of the 
Grain Storage Research and Training Centre. The 
Centre also undertakes training for Government per- 
sonnel deployed for procurement and buffer stock 
maintenance and for pest control in Government go- 
downs. The development of designs of metal and 
non-metal storage structures, appropriate insect and 
rodent control techniques for adoption in the village 
and identification of field problems in various post 
harvest operations are some of the programmes in the 
Plan. The National Sugar Institute will continue its 
programme of research on problems pertaining to 
sugar technology, sugar and sugarcane chemistry and 
sugar engineering, render technical advice and assis- 
tance to sugar factories with a view to improve effi- 
ciency and provide specialised technical education. 


Forestry 


19.51 The S&T component in the forestry sector is 
built around the programmes of the Forest Research 
Institute. These will be concerned with developine 
technologies to increase, maximise and stabilise wood 
production per unit area under different management 
and exploitation methods, improvement in utilisation 
and generation of employment without endangering 
ecological security. Particular attention will be paid 
to the extensive cultivation of lecumenous shrubs and 
trees which can provide fodder, feed, fuel and  ferti- 
liser (through fixation of atmospheric nitrogen). 


Environment and Ecology 


19.52 A new Department of Environment has been 
set up. The activities in this important area will 
pertain to : 


(i) support for R&D programmes, developing an 
information system, monitoring network, 
field action and demonstration schemes. and 
matters relevant to vlannine and coordina- 
tion on environment and ecolooy at the 
national and State levels: ‘2 


(ii) operational programmes such as establish- 
ment of biosphere reserves and centres of 
excellence for environment education and 
managements, and Eco-development force 
and Eco-development camp. 


(iii) programmes pertaining to pollution control 
measures (water, air, noise etc.). 


Irrigation 


19.53 The focus of the research activities will be on 
evolving improved and economical designs, use of 
locally available materials, adoption of better construc- 
tion practices and development of indigenous techno- 
logy for new instruments and materials, identification 
of activities required for the optimum development of 
water resources by remote sensing techniques and 
promotion of studies in pure and applied hydrology. 


Meteorology 


19.54 The S&T programmes in meteorology are 
undertaken by the establishments of the Indian 
Meteorological Department, Indian Institute of Tropi- 
cal Meteorology, Indian Institute of Geomagnetism 
and Indian Institute of Astrophysics. The programmes 
pertain to strengthening the infrastructure capabilities 
and competence to provide weather forecasts, warn 
against severe weather phenomena (like cyclones, 
heavy rains, snow, heat and cold waves), and for 
detection and location of earth quakes and evaluation 
of seismic risks. New programmes proposed relate 
to integrated weather service for agricultural opera- 
tion and planning, application of remote sensing 
technique to agricultural meteorology, extension of 
soil moisture observational network, reconnaissance 
of cyclonic storms and development of instruments. 


Health 


19.55 Over the years, the aim of Indian Council of 
Medical Research has been to strengthen imdigenous 
capabilities and develop a broad-based and balanced 
cadre of research personnel able to cope with the 
present and new problems affecting the health of the 
nation. In the Plan, the activities of Indian Council 
of Medical Research would be oriented to operational 
research for improving health conditions in major 
problem areas like fertility regulation, control of com- 
municable diseases, improving the nutritional status, 
icularly of mothers and children and alternative 
strategy of delivery of health care. The effort would 
be to strengthen and develop capabilities in new areas 
such as immunology, genetics including molecular 
biology and genetic engineering for control of intrac- 
table communicable diseases, viz. malaria, leprosy 
filarisis and kala-azar. An important step towards 
implementation of the programmes will be the adop- 
tion of the task force approach, viz. to set up inter- 
disciplinary /inter-institutional task forces for specific 
problem areas like child health, nutrition, cancer, 
communicable diseases and endocrinology, in which 
the R&D tasks would be identified and programmed 
for achievement in a time bound manner. In addi- 
tion, the Indian Council of Medical Research have 
ed to set up a national cancer registry with four 
regional centres three advanced centres in areas of 


hematology, neurophysiology and neurobiochemistry 
and five regional centres to promote regional biomedi- 
cal research during the Plan period. Among other 
major S&T objectives in the Health sector will be 
development of indigenous capabilities for the manu- 
eens of bulk drugs and utilisation of medicinal 
plants. 


Education 


19.56 The basic approach will be to provide selec- 
tive support for high calibre but broad-based scientific 
research and thereby to improve the quality of the 
educational system. 


19.57 The University Grants Commission has pro- 
vided assistance to Universities to set up computer 
facilities, instrumentation centres, and centres for 
advanced study in science. Support is also provided 
by UGC to selected university science departments to 
develop accessory and infrastructure facilities for 
undertaking group research in selected subjects, 
strengthen and consolidate their teaching and research 
programmes and to identify an area of specialisation 
in which they would ultimately strive to achieve 
excellence. With UGC support, specific time bound 
research projects are also undertaken by umiversity 
faculty members and junior teachers in colleges and 
universities. These activities will continue in the 
Sixth Plan. 


19.58 In the area of technical education, besides 
strengthening R&D in Indian Institutes of Technology, 
it is envisaged to take up programmes relating to 
expansion of facilities in areas where gaps have already 
been identified, such as instrumentation, computer 
science, electronics, bio-sciences, and development of 
emerging areas like microprocessor applications. 


Housing, Urban Development and Construction 


19.59 The S&T programmes in the area of housing 
and construction materials will concentrate on applied 
research and development covering building materials, 
soil engineering, building processes, rural housing, 
construction equipment and techniques and structural 
designs, marine~structures, construction management 
and solar energy in buildings. The implementing 
organisations include Central Water Commission, 
Central Board of Irrigation and Power, Indian Road 
Congress, Defence Research and Development Organi- 
sation, National Building Organisation, Central Build- 
ing Research Institute, Indian Institutes of Technology 
and other laboratories. 


Energy 


19.60 The thrust of the research effort in the energy 
sector will be on improving the efficiency of produc- 
tion, distribution and utilisation of all forms ot energy, 
improvement of energy efficiency in processes and 
equipment, recycling of waste for augmenting energy 
supply and development of new and renewable 
energy technologies. As the energy problem has 
emerged as the most critical problem which the world 
has to face in the coming decades and as investments 
on this sector are growing increasingly massive, the 
S&T effort in the energy sector is being intensified 


over the entire range from atomic energy at one end 
to animal energy at the other. 


.61 Apart from the potential role of new and. 
er ctie’ cocess sources in meeting the country ; 
energy demands, the development of solar, wind an 
bio-mass sources of energy are of particular interest 
for supplying the energy needs of the decentralised 
and rural sectors, as wll as several potential industrial 
uses. In order to have institutional arrangements for 
a well-coordinated approach in this area, a Commis- 
sion for alternative energy sources is being established. 
This Commission will be similar in structure and 
powers to the Atomic Energy Commission. It will 
be responsible for formulating policies and pro- 
grammes for development of non-conventional and 
renewable sources of energy, for coordinating and 
stepping up the research and development activities 
in this area and for ensuring implementation of Gov- 
ernment’s policies in regard to matters concerning 
such sources of energy. 


19.62 The highlights of the S&T programmes relat- 
ing to energy are set out in the sections which follow. 


19.63 Petroleum: R&D effort in the petroleum 
sector is undertaken by three institutes of ONGC viz. 
Institute of Petroleum Exploration (IPE), Institute 
of Reservoir Studies (IRS) and Institute of Drilling 
Technology (IDT) as well as by the Indian Institute 
of Petroleum (IIP), Engineers India Limited (EIL), 
Indian Oil Corporation (IOC)—R&D Centre, and 
Indian Petrochemicals Corporation Limited (IPCL) 
R&D Centre. 


19.64 IPE will be undertaking studies on basic 
issues connected with petroleum genesis and accumu- 
lation, by adopting an integrated and multidisciplinary 
approach. IRS will be concentrating on programmes 
for developing enhanced recovery techniques for diffe- 
Tent oil fields. IDT will initially concentrate on 
solutions for problems of drilling deep wells. The 
developmental activities of the three institutes include 
uuport substitution and indigenisation of equipment. 
in the field of oil refining, IIP will be the 
prime organisation to conduct R&D programmes, it 
will be supplemented by IOC (R&D Centre), BIL 
and others. The main areas of research would be 
thermal and fluid catalytic cracking, catalytic reform- 
ing, solvent dewaxing and deoiling, hydro-treatment 
and sweetening of various petroleum products. The 
Plan programmes envisage setting up a semi-commer- 
cial pilot plant next to the Koyali Refinery, Con- 
centrated efforts will also be made to develop catalysts 
required for various refining processes, 


19.65 The R&D projects undertaken by BIL are 
in the areas of chemical engineering, petroleum 
refining, petro-chemicals, slurry transport, equipment 
development, environmental engineering, non-ferrous 
metallurgy and ocean engineering. The R&D schemes 
of IPCL and IOC pertain to product development and 


process improvements relevant to their corporate 
objectives. 
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66 Coal: The Coal R&D projects are coordi- 
sie and monitored by the Central Mines Plunning 
and Designs Institute, Ranchi. Under the Department 
of Coal, an inter-ministerial Standing Committee on 
Science and Technology has been formed. The pro- 
grammes include those of the Central Fuel Keszarch 
institute, the coal companies and Research sponsored 
in academic institutions like Indian School of Mines, 
Central Mining Research Station and Indian Institute 
of Technology and Banaras Hindu University. In the 
Sixth Plan two new techniques of mining, viz. shield 
mining and hydraulic mining will be tried on an 
experimental basis. Other S&T schemes include the 
introduction of geophysical methods for the estima- 
lion of river sands, monitoring of environmeatal con- 
ditions, underground communications and technologies 
for Coal benefication, conversion, agglomeration etc. 


19.67 Power: The first stage expansion of Central 
Power Research Institute (CPRI) has been com- 
pleted; during 1980-85, the programmes include set- 
ling up of an experimental line for research on UHV/ 
HVDC transmission, contractor and transformer test- 
ing facility at Switchgear Testing and Development 
Station, Bhopal and setting up of a 2500 MVA short 
circuit testing facility. Additional regional labora- 
tories are also proposed to be set up by CPRI for 
routine testing of various power apparatus. In addi- 
tion, CPRI proposes to undertake research projects on 
problems of thermal power station operation such as 
failure of boiler tubes, water chemistry in thermal 
stations, corrosion of ID fans and corrosion of coal 
conduits. 


19.68 The Central Board of Irrigation and Power 
which sponsores problem-oriented research activities, 
specially among the State Electricity Boards, will 
intensify its activities in the next five years. Geother- 
mal field investigations in progress in the Parbati 
Valley in Himachal Pradesh and in the Puga Valley 
in J&K are expected to be completed by 1982-83 and 
1983-84 respectively. These will be followed by 
schemes to explore the feasibility of harnessing the 
energy. Investigations and studies have been pro- 


posed regarding development of tidal power in the 
Gulf of Kutch. 


19.69 Renewable Energy Sources : The Department 
of Science and Technology has an ambitious pro- 
gramme for research and development in new energy 
sources. As explained in the Chapter on “Energy”, 
it covers development of technologies and devices for 
utilising new sources of energy such as Solar, biomass 
and wind. Research activity is also to be initiated 
On energy conservation and energy efficiency in indus- 
tries, agriculture and transport, and for developing 
integrated energy systems for the decentralised sector. 
The establishment of a 5MW (thermal) Magneto- 
Hydro Dynamics (MHD) experimental facility will 
be completed in the Plan period. 


Atomic Energy (R&D) 


19.70 The R&D effort is oriented 


. to achieving 
self-sufficiency in the exploitation of the 


potential for 


wuclear power generation and applications for national 
levelopment and is accordingly directed to the deve- 
(opment of power reactor systems and applications of 
radioisotopes in industry, agriculture and medicine. 
The reactor technology development programmes, 
have hitherto concentrated on thermal reactor deve- 
lopment; several types of experimental reactors have 
been built and project engineering capacities develop- 
ed. Asa_ spin off, ‘special expertise has become 
available in areas like special materials, electronics, 
and exploration and exploitation of atomic minerals. 
At the Bhabha Atomic Research Centre, the 100 MW 
thermal research reactor is expected to be commis- 
sioned in 1983. 


19.71 Some of the new programmes envisaged at the 
Bhabha Atomic Research Centre’ are the development 
of a Medium Energy Heavy Ion accelerator, studies 
in laser induced fusion and related high temperature 


high density plasmas, and development of a 500 MW | 


thermal reactor. At the Reactor Research Centre at 
Kalpakkam, the Fast Breeder Test Reactor is expected 
to attain critically in 1982. The R & D programmes 
of the Centre relate to sodium technology, reprocessing 
engineering and special materials research. At the 
Variable Energy Cyclotron project at Calcutta, which 
is the national facility for advanced work in nuclear 
physics and for the controlled direct irradiation of 
biological and agricultural products, research facilities 
are being set up for biological, biomedical and chemi- 
cal studies of charged particle and induced radio~ 
isotopes. The Atomic Minerals Division will carry 
out a reconnaissance survey of an additional 50,000 
sq. kms and detailed surveys in 1200 sq. kms. 


19.72 New research efforts envisaged in the Plan 
at the Tata Institute of Fundamental Research are in 
the areas of molecular biology, radio-astronomy, 
chemical physics and computer sciences. The research 
programmes of the Saha Institute of Nuclear Physics 
‘a the areas of bio-physics, cyclic accelerators, mole- 
cular biology, plasma and laser physics will continue. 
Grant-in-aid support to universities for basic research 
would be further augmented with .a view to help 
strengthen the infrastructure capability of the unt- 
versity system and develop a national base for exper- 
tise in areas of interest to atomic energy development 


programmes. 


Rural Development 


19.73 Science and technology programmes relevant 
for rural reconstruction would be designed to generate 
expertise and skills for using local resources and man- 
power, establishing structural linkages between 
national laboratories, institutions of higher education 
and state development agencies and programmes 
through a consortium approach, developing a corps 0 
young professionals and stimulating action-oriented 
research for development and transfer of appropriate 
technologies. In this regard, special attention will be 
paid to the betterment of landless labour, marginal 
farmers, village artisans and rural women. The S&T 

rogrammes would be oriented to the plan programmes 
which are specially geared for rural development, such 
as the minimum need programme, village and cottage 
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industries development, integrated rural development, 
national rural employment programme and special 
programmes for hill areas, deserts and tribal areas. 
Specific measures envisaged are the starting of an all 
India coordinated research project for technologies 
for landless labour, developing a corps of young pro- 
fessionals, promotion of S&T for weaker sections and 
women and involvement of younger scientists for 
solutions of local specific problems. 


19.74 These new initiatives will be in addition to 
the on-going S&T programmes such as those under 
taken by the Khadi and Village Industries Commis 
sion, the National Institute of Rural Development, 
Centres for application of S&T to rural development 
and sponsored R&D in other institutions. S&T pro- 
grammes which relate to improvement and develop- 
ment of implements and machinery needed for village 
industries, reduction of drudgery and increasing the 
earning capacity of the workers, will continue. 


Large and Medium Industries 


19.75 Heavy Industries: The principal objectives 
in this sector would be the development of energy 
efficiency, increasing productivity, improving the pro- 
cess design and development. of capabilities for the 
design and fabrication of equipment and plants for 
the manufacture of fertilizers, petrochemicals, cement, 
paper, steel, non-ferrous metals, etc. As far as 
machine tools are concerned, development. of the 
capacity of the industry to, design and manufacture 
newer and more sophisticated tools and development 
of supporting technologies would be the principal goal. 
Specific areas where major effort would be required 
are automobiles, agricultural equipment and machinery, 
mechanical and electrical equipment and printing 
technology. 


19.76 The R&D programmes. will be carried out 
by the public sector units, such_,as Bharat Heavy 
Electricals, Hindustan Machine Tools, Bharat Heavy 
Plate and Vessels,.Bharat Pumps and Compressors, 
Heavy. Engineering Corporation Mining and Allied 
Machinery Corporation, and institutions such as Weld- 
ing Research Institute, Central Machine Tool Insti- 
tute and Automotive Research Association Institute. 
The main objective of in-house R&D units will be to 
develop competence to provide engineering services 
bring about improvement in product design and effi- 
ciency import substitution and technology absorption, 
as also for a steady flow of new products, processes 
and services. 


19.77 In the case of textiles, the R&D programmes 
will be looked after by industrial research associations 
for jute, cotton textiles, silk, man-made fibres and 
wool. The R&D programmes identified in the Plan 
cover jute fibres, jute’ re-inforced plastics, energy 
and water conservation in textile mills, improvement 
in technologies of yarn and fabric preparation in the 
decentralised sector, open and spinning technology, 
machinery development and instrumentation. 


19.78 Mining and Minerals: | The S&T projects are 
implemented through five Central public sector units 
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(Bharat Geld Mines, Hindustan Copper, Hindustan 
Zinc, Bharat Aluminium and Mineral Exploration Cor- 
poration), the Indian Bureau. of Mines and Gujarat 
Mineral Development Corporation; grant-in-aid  sup- 
port is also given to research schemes of Indian 
School of Mines and other academic institutions. The 
programme will be oriented to the development of 
new and efficient. methods of exploration and exploi- 
tation of mineral deposits, improvement of efliciencies 
in mines and plants, recovery of precious and mimor 
(but valuable) metals present in base metal ores, 
applied research for pollution control and protection 
of environment in the process of mining and produc- 
tion of non-ferrous metals. 


19.79 Chemical Industries : It is proposed to set 
up facilities for in-house R&D under Indian Drugs 
and Pharmaceuticals and Hindustan Antibiotics for 
carrying out development work and improving pro- 
ductivity in the field of drugs and pharmaceuticals. 
Hindustan Organic Chemicals intend to establish 
multi-purpose pilot plant facilities. A central com- 
plex for R&D in the field of insecticides is planned 
by Hindustan Insecticides. 


19.80 A National Institute of Fertilizer technology 
under the administrative control of the Department of 
Chemicals and Fertilizers is proposed to be set up 
during the Sixth Plan. Some of the R&D areas 
identified for special attention in the field of fertil.zers 
are fuller exploitation of pyrites resources, recovery 
of sulphur from gypsum, production of nitro-phos- 
phate with use of nitric acid to reduce dependence on 
sulphur, methods of making tailor made nutrient 
mixture for specific requirements, miniaturisation of 
ammonia plants and simplification of process routes 
to encourage decentralised production units and bio- 
fixation of nitrogen. The thrust in R&D on drugs 
will be on the development of processes for drugs 
like anti-leukaemic, anticonvulsant, antifertility, anti- 
malaria, anti-tumor and anti-tuberculosis drugs. Work 
on development of technology for drugs from indi- 
geneous plants would be, continued. A coordinated 
programme is envisaged on development of fermen- 
tation technology covering drugs, pharmaceuticals, 
food and industrial raw material particularly aimed at 
replacing petro-chemicals. 


19.81 Steel: The Research and Development Cen- 
tre for Iron and Steel under Steel Authority of India 
is engaged in undertaking in-house R&D projects of 
the steel plants. The Sixth Plan programmes will 
cover areas such as raw materials for producing iron 
direct reduction steel making rolling mills, refrac- 
tories, instrumentation control etc. Amongst the im- 
portant projects, mention may be made of the partial 
briquetting of coal charge which aims at utilisation of 
about 90 Der cent non-coking coal in the existing coke 
oven eries, installation of coal d injecti 

facility at Bhilai Steel Plant, develooment of aieae 
routes for production of iron and steel] using non- 
coking coal by rotary kiln sponge iron pilot plant 
improvement in the LD lining life, pilot plant at 
Durgapur for development of bottom blow oxygen 
steel making process, development of technology for 
removing alumina from iron ore on a commercial 
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scale and commercial scale production of eold bonded 
pellets utilising steel plant wastes. An Information 
and Documentation Centre is being set up at Ranchi. 


Council of Scientific and Industrial Research 


19.82 The national laboratories under CSIR have 
undertaken turn-key projects and provided basic 
designs for processes to various industries. Upto 
1979-80, more than 1200 processes have been released 
to industry of which over 500 have gone into com- 
mercial production. Design and consultancy capa- 
bilities have been developed in several specialised 
area e.g. optics, electronics, instrumentation, geophysi- 
cal surveys, pollution control, chemicals, food pro- 
cessing, leather, glass, civil engineering structures etc. 
For taking science to. the grass roots level, CSIR has 
also pioneered a programme of adoption of districts. 


19.83 The R&D programmes are implemented 
through a net-work of national laboratories and insti- 
tutes, regional field stations, extension centres and 
polytechnological clinics. The S&T programmes of 
CSIR are reviewed, monitored and managed through 
a multi-tier system involving the governing body, the 
executive committees of the laboratories and coordina- 
tion councils of Directors of laboratories. The CSIR 
also supports extra-mural research in universities, 
IITs ete. 


19.84 Attention in the Sixth Plan period would be 
directed towards projectisation and making an impact 
through close coordination on an _  inter-institu- 
tional, inter-agency and multi-disciplinary basis, with 
full utilisation of existing facilities and infrastructure. 
Programmes in some of the major areas are: 


(i) Materials Development including polymers, cor- 
rosion and catalysis 


Development of special alloys steel, aluminium 
alloys, magnets, cryogenic materials, infra-red 
materials, industrial ceramics, special glasses, speciality 
paper products; rheology, processing and reaction 
engineering of polymers; simulation, chemical engi- 
neering and process design of industrial catalysts; 
evaluation and prevention of metallic corrosion in 
structures. 


(ii) Chemicals 


Biological evaluation of pesticides and agro chemi- 
cals; process technology for drugs; special surface 
coating; and paints; fuel cells, phosphors, ion-selective 
electrodes; biological active principle from marine 
flora & fauna, marine chemicals as by-products; and 
desalination technologies. 


(iii) Bio-technologies 


Tissue culture application for medicinal and econo- 
mic plants; fermentation technology and enzyme 
engineering for chemicals, antibiotics and other medi- 
cinal products development; agricultural and forest 
residues and slaughter house wastes utilisation; emerg- 
ing areas like genetic engineering and molecular 
biology. 


(iv), Oceanography 


Geo-physical, geological and biological surveys in 
the ocean areas; dynamics of ocean environment; sea 
farming technology; marine instrumentation; collec- 
tion, collation and analysis of data for occan 
engineering. 

(v) Environmental Research 


Studies on environmental pollution, marine pollu- 
tion, biological monitoring techniques, rural sanitation, 
industrial pollution and protective measures. 


(vi) Mining and Metallurgy 


New mining methods, mine modelling techniques, 
ground movement investigations, mine safety pro- 
blems, productivity improvement in mining techniques, 
development of extractive technologies hydro-electro- 
metallurgical techniques, metal working techniques 
for clad metal, and material conservation. 


(vii) Electronics 


Semi-conductor materials and devices, industrial 
control system, silicon and other electronics materials 
micro-processors and instrumentation. 


(viii) Natural Products 


Survey and screening of medicinal aromatic and 
other economic plants; identification of active princi~ 
ples and application of tissue culture, chemical 
engineering, agricultural engineering, bio-chemical 
engineering and technology for extraction and 
application. 


(ix) Energy 


Coal utilisation inclusive of gasification; develop- 
ment of other non-conventional energy sources, e.g. 
solar energy and biomass, geothermal studies, wind 
power, energy storage and battery systems. 


(x) Aeronautics 


Turbo-machinery and combustion studies, fatigue 
study, design studies on aircrafts structure; active 
flight control technology; development of other 
materials and composites for structures; rigs & tools 
development. 


19.85 While acquiring new equipment for moder- 
nisation of facilities, the needs of the major tbrust 
areas and projects of national priority would receive 
special consideration, The linkages of the CSIR 
laboratories with the user Méinistries/Departmcnts 
under the Central and State Governments, Uriversi- 
ties, IITs and industries would be further strengthened. 


Department of Science and Technology 


19.86 The Department of Science and Technology 
is concerned with promotional efforts in mew areas of 
science and technology as also coordination of S&T 
activities in the areas in which a number of institu- 


is 


tions.and other Departments have interest and capa- 
bilities. The Department also provides support to 
some scientific establishments, science academies and 
societies and deals with matters concerned with inter- 
national scientific collaboration programmes. The 
Department has established appropriate mechanisms 
to operationalise S&T schemes such as advisory 
Committees and steering Committees; which bring 
together various institutions, expertise and capabili- 
ties to help in implementing schemes and monitoring 
them in a coordinated manner. 


19.87 In the Sixth Five Year Plan, the infrastruc- 
ture facilities for the promotion of scientific and 
technological effort in oceanography and sophisticated 
instrumentation will be strengthened. The Ocean 
Science & Technology Agency would be acquiring 
oceanographic research vessels for undertaking scien- 
tific surveys and research for both mineral and tiolo- 
gical resources; a marine research and development 
fund to intensify R&D work is envisaged. The four 
Regional Sophisticated Instrumentation Centres already 
set up would be strengthened by adding new cquip- 
ment; a few more centres to serve the instrumentation 
needs of scientists in other regions are envisaged. 


19.88 The Department hag another set of Plan 
schemes which pertain to industrial promotion. The 
programmes under instruments development pertain 
to design and fabrication of optical, opto-mechanical 
and opto-electrical instruments, which would include 
process control, pollution control and electro-medical 
instruments. Another programme relates to the 
development of new fibres and composites: the deve- 
lopment of resin systems would be undertaken and 
the earlier technology efforts would be operationa- 
lised through pilot plants for glass fibres, carbon 
fibres and fabrication of end products. The NRDC 
would be reoriented to promote diffusion of techno- 
logy. Suitable mechanisms would be evolved and 
implemented for screening of proposals for analytical 
testing facilities and accredition of quality of testing. 


19.89 A major effort would be made in the Plan 
for supporting basic research, multi-disciplinary 
research and initiating efforts in the emerzing areas 
of science. In the exploratory phase, more than 
thousand scientists were involved in undertaking 
inter-disciplinary research work on 200 projects 
through the Science and Engineering Research 
Council. Thirty thrust area research programmes 
are envisaged in the second phase. Intensification 
of scientific research in some newly emerging areas 
by providing financial support to viable groups of 
scientists and technologists e.g. immunology, vaccine 
development, plasma physics etc. are envisaged: a 
national consultation and consensus process will he 
evolved for this purpose. 


19.90 Four sectoral scientific information centres 
(drugs, leather, food and machine tools) were set 
up as a first step for developing a National Informa- 
tion System for Science and Technology (NISSAT). 
The plan envisages setting up four more such cen- 
tres, as also training in information acquisition, 


ace and retrieval and bringing about linkage to- 
waite developing the national system. Support for 
seminars and symposia in selected areas would 
continue. 
19.91 Promotion of scientific interest would be an 
important Plan effort of the Department. The 
schemes under this category envisage promotion of 
awareness of science and technology, fuller and pur- 

eful utilisation of the capabilities of scientific aca- 
demies and professional bodies, younger scientists 
and women scientists. Promotional efforts for catalys- 
ing the State Councils for Science and Technology 
would be undertaken for application of S&T for local 
and regional problems. Appropriate programmes to 
involve young scientists would be developed to help in 
promoting self-employment schemes in the areas of 
sericulture, animal husbandry, social forestry, fishe- 
ries, small industries etc. 


19.92 Under international. science collaboration, 
the support for the Regional centre for Technology 
Transfer in collaboration with ESCAP would conti- 
nue. The setting up of a Centre for Science and 
Technology for non-aligned countries is envisaged, 
as also coordination of programmes under Technical 
Cooperation among Developing Countries (TCDC). 


Testing and Analytical Facilities 


19.93 The National Test House. (NTH). renders 
analytical and testing services to Government and 
non-Government agencies and industries. The on- 
going scheme of. strengthening of testing facilities at 
Calcutta and Bombay and setting up of regional test 
house at Madras and Delhi would be completed. 
The facilities are, proposed to be modernised and 
updated in the areas of chemical, physico-mechanical, 
electrical and. electronic disciplines so that the NTH 
‘can, work on quality control, standardization, cali- 
bration of testing equipment and also provide services 
of consultancy and training to other testing laborato- 
ries. | 


Electronics 


19.94 The S&T programmes in - electronics are 
funded through the Technology Development Coun- 
cil and National Radar Council sponsored by — the 
Electronics Commission. ‘hese institutional mecha- 
nisms are responsible for identifying, financing 
and monitoring R&D efforts in this sector. The 
projects are selected through national ‘consultative 
processes and on the basis of a comprehensive defini- 
tion linking all the elements such as technology gaps. 
technology competence, in-house R&D needs of  in- 
dustry, import of know-how, manpower needs, crea- 
tion of facilities, appropriate applications etc. in order 
to ensure the establishment of a viable technology 
base for electronics development. in the zountry. The 
development on micro-electronics on a major scale 
and its applications for microprocessors and compu- 
ter systems, development of efficient and_ reliable 
Systems needed for tele-communication, satellite 
technology, process control etc. will receive special 
attention in the Sixth Plan. Several schemes are also 
envisaged relating to spin-offs from space research. 
atomic energy research and defence research, which 
would cover video technology, telemetry and tele 
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ntrol, navigational systems, UHF/microwave com- 
aicicaticn a iiiellt tethered ballon rechnology, .in- 
frared and mm wave technology. Some of the appli- 
cation areas will be thyristor controlled industrial 
devices, digital switching, opto-electronics and con- 
trol systems and systems engineering, production of 
electronic materials, components and equipment. 


Space, Science and Technology 


19.95 The principal objective of the space pro- 
gramme in India has been to develop indigenous 
competence in designing and building sophisticated 
hardware involved in space technology, including 
rockets and satellites for scientific research 
practical applications, the use of the systems for pro- 
viding point to point. communications and the appli- 
cation of satellites for meteorology and for remote 
sensing of earth resources.. During the last decade, 
substantial progress has been made in establishing a 
firm indigenous base for the development of space 
science and technology. More than a thousand 
rockets have been launched from Thumba and 
Sriharikota ranges for scientific, technological and 
meteorological studies... The technology for develop- 
ment, and fabrication of satellite launchers, complete 
with solid propellants, rocket mofor propulsion 
systems, control and inertial systems and electronics 
has been successfully established. The building up 
of the capability to construct “satellites tmdigenously 
has also registered a good advance. The successful 
launch and operation of the satellite Aryabhatta was 
followed by the launching in 1979 of Bhaskara, both 
with the cooperation of the Soviet Union. In the 
area of applications, two major experiments were 
completed. The Satellite instructional television 
Experiment, which was conceived to test the feasibi- 
lity of utilising satellite T.V. broadcasting for rural 
audiences, has led to the establishment of technical 
and organisational capabilities within the country for 
organising a large scale satellite based rural T.V. 
system. Under the other experiment, the Satellite 
Telecommunication Experiment Project, the appli- 
cability of space technology for remote area cum- 
munication and emergency communication, was 
investigated. 


19.96 A milestone in, the development of space 
science and technology in our country was the success- 
ful launching of SLV-3, India’s first satellite launch 


vehicle, in August, 1980. The fabrication of an 
experimental three-axis stabilised communications 


satellite APPLE, which is a preparatory step to build- 
ing future operational communications _ satellites, 
has been completéd and is to be launched in 1981 ina 
developmental flight of the European launcher Ariane. 
Also scheduled for launch in 1981 from USSR is a 
satellite SEO-IT, which will be a further step in the 
development of remote sensing satellite systems. 


19.97 During the decade 1980-90, there will be 
three major missions in the space programme. The 
first is to develop and launch an Indian remote 
Sensing satellite in 1984-85 for effective utilisation of 
remote sensing technology and the promotion of a 
national natural resources survey and management 
system. ‘The second major objective will be to deve- 
lop by 1986-87 a launch vehicle capable of launching 


satellites of the class 500—600 KGs in the equatorial 
orbit and more importantly in the polar orbit. As an 
intermediate step, launch vehicles capable of placing 
140—150 Kg. satellites in near circular orbits will be 
developed by modifying the SLV-3 system. The 
third major programme is geared to the commission- 
ing, im the early years of the Seventh Plan period, of 
the prototype of a multi-purpose satellite so that the 
country could eventually utilise indigenous satellites to 
meet its needs of space communication. Subserving 
these three major objectives, launch vehicle develop- 
ment facilities, satellite development facilities, tracking, 
telemetry and command net work will be augmented 
and R&D programmes in the area of advanced com- 
munication techniques, geodesy etc. intensified. 


19.98 The National Remote Sensing Agency, now 
under the Department of Space, has acquired facilities 
for aet magnetic surveys and for data collection from 
satelliti;s and interpretation. The use of microwaves 
in remute sensing and the development of expertise for 
modelling in areas like agricultural yield prediction 
and hydrology would be experimented. 


felecommunications and Broadcasting 


19.99 The Telecommunications Kesearch Centre 
will take up R&D schemes in the swiiching and trans- 
mission areas and creation of supgort facilities e.g. 
telephone instruments, digital telephones, key tele- 
phones, micro-wave and line systems, UHF/VHF and. 
environmental laboratory facilities. The major areas 
in the plan of Indian Telephone Industries relate to 
digital and rural communication hardware e.g. Tele- 
phone subscriber apparatus and instiumentaticn, tele- 
metry. RTs and powerline carrier communication 
systems and integrated communication systems. 
Hindustan Teleprinters propose to set up functional 
laboratories and facilities such as pilot production 
shop, prototype machine shop, PCB facilities, techni- 
cal library etc. The programmes of Wireless Monitor- 
ing Organisation pertain to formulation of interference 
criteria, simulation studies, channelisation plans in 
VHF and UdF bands etc. 


we 

19.100 In the Information and Broadcasting sector, 
S&T programmes have been taken up by the Research 
Department of All India Radio. Studies and >rojects 
catering to immediate needs of AIR and Doordarshan 
in the areas of VHF/UHF, TV studio equipment, TV 
translator, multi-lingual attachmeats, scale model 
measurements of antenna and colour TV systems have 


been taken up. New programmes will include MF/ 
HF propagation, stereophonic broadcasting, TV trans- 
mitting and receiving ‘aerials, TV transmilting cquip- 
ment, digital TV, audio and accoustic engineering 
studies, development of MF/HF equipment and FM 
transmitting equipment. 


Shipping & Transport 


19.101 The focus in this sectcr would be on opti- 
misation of the operational efficiency and quality of 
the existing Systems, energy savings and efforts relat- 
ed to materials, structures. The projects in the road 
sector pertain to highway training design studies, 
highway materials and construction, bridges and 
highway structures, Research programmes have been 
initiated for development and design of various modes 
of road transport like motorised cycle-rickshaws, mini 
buses and bullock-carts. The projects relating to ports 
pertain to siltation in artificially developed ship 
channels, coastal erosion and protection, floating 
break waters, marine structures, port layouts, designs 
for light beacons, etc. Ideal designs for mechanised 
country craft, improvement in ferry craft and devclop- 
ment of low horse power engines are some of the R&D 
programmes relevant to inland water transport 
systems. As regards ship building, research Schemes 
in the areag of ship design and production control 
systems would be taken up. 


OUTLAYS FOR S & T 


19.102 The plan outlay for science and technology is 
broadly categorised under two groups. Under the first 
category are the outlays pertaining to the R&D pro- 
grammes in the S&T Sector of the plan of the five S&T 
agencies, viz., Department of Atomic Energy, Depart- 
ment of Space, Department of Science & Technology, 
Department of Environment and Council of Scienti- 
fic and Industrial Research and of the National Test 
‘House (Deptt. of Supply). The aggregate of the 
Outlays of these Departments constitutes the S&T 
sectoral outlay as shown in the Plan. In the second 
category are the outlays for S&T programmes in other 
Ministries/Departments, which form a part of the 
sectoral outlays in the respective sectors. In addition 
to the Plan outlays, expenditure is also incurred on 
S&T efforts under ‘non-plan’ by various agencies and 
Ministries/Departments. The deployment of internal 
resources by the public sector undertakings for S&T 
is also being categorised as ‘non-Plan’, 


19.103 During the Sixth Plan, the approach would 
be to fund the programmes under S&T agencies 
undertaking research, development and design upto 
the stage of competence building and data collection 
and to a more limited extent in terms of pilot plants 
or product and process demonstration units; the latter 
will be in areas where the application is clear and 
likely. The further requirements for application-orient- 
ed efforts in terms of upscaling of technology, ex- 
tension and field trials etc. would be funded by the 
concerned ministries and departments. In addition, 
certain areas of work in S&T agencies such as CSIR, 
particularly those calling for large S&T expenditure, 
will be taken up only on the basis of a clear-cut indi- 
cation of their need or priority in the concerned eco- 
nomic sector; the S&T agency will then take up its part 
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of the programme on the basis of funding provided 
from the S&T allocation of the concerned economic 
ministry or department. This would ensure both the 
rationale for the programmes and their need and also 
utilization of the technology developed. Suitable 
mechanism is being evolved for such complementary 
funding of programmes in the agencies or research 
institutions. 


19.104 A total picture of the S&T outlay (both 
plan and non-plan) under the S&T agencies and 
Ministries for the period 1974-80 is pr in 
Annexure 19.2. The plan outlays for S&T during 
1980-85 and estimates of the likely non-plan ex- 
penditure on S&T programmes during the same period 
are indicated in Annexure 19.3. 
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Annexure 19.1 
Indicative Areas of Thrust—Ministries/Departments/Agencies Concerned with implementation 


SI. No. inistri 
Thrust Areas Ministries/Departments/Agencies concerned _ with 
implementation (indicative and not comprehensive) 


——— 


(0) (1) 2) 


A. LIFE SCIENCES 
1. Basic Life Sciences : 
1.1 Molecular biophysics and theoretical biology. 


TO 


1.2 Molecular and Cellular Biolo Ministry of Health /ICMR 

1.3 Developmental biology of multi-cellular systems. Ministry of Agricultu ; 

1.4 Neurobiology and mechanims of Behaviour. Technology/CSIR- eee Det ot. Aaa 
1.5 Animal behaviour, Ecology and Evolution. me 

1.6 Biology of reproduction. Ministry Education[UGC, National Institutions 


like TIFR, Deptt. of Environment. 


2. Medical Sciences : 


2.1 Immunological control of Tropical and communicable diseases ] - 
and modernisation of vaccine production technology. Miniistry of Health/ICMR 
.2 Virology as related to Hepatitis, Japanese Encephalitis etc. DST/CSIR 
2.3 Human Neurobiology in relation to mental health, DAE/TIFR 
: 2.4 Fertility Control DAE/TIER 
} Min. of Education/UGC 
3. Applied Biological, Sciences : 
13.1 Genetic Engineering. Ministry of Health/ICMR 
3.2 Microbial Productivity. ICMR 
3.3 Biomass as a source of energy. DST/CSIR 
3.4 Physiology and biochemistry of plants DST/CSIR 


3.5 Protection of endangered species and preservation of genetic dl- Ministry of Education/UGC 
versity of living organisms. . Department of Environment. 
2 6 Ecological balance for sustainable utilisation of biological resources 
forests, grazing lands and fisheries. 


B. CHEMICAL SCIENCES 


1. Molecular Structure and Dynamics th 5 


1.1 Recent development in spectroscopy such as two dimensional FINMR 
© Multi-nuclear solid state 


HRNMR, FTIR spectroscopy and photoacoustic spectroscopy. DAE/TIFR 
1.2 Laser chemistry and laser spectroscopy, ’ : Min. of Education/UGC 
1.3 Fast (nano-and pico-second) kinetics involving relaxation and other DST/CSIR 

methods. ItSC/IITs 


1.4 Gas phase kinetics including molecular beams and plasma chemistry 


2. Solids. Surfaces and Catalysis : 


2.1 Ultra-micro structure of solids. DST/CSIR__ 
2.2 Solid state organic chemistry. Min. of Education/UGC 
Min. of Petroleum 


2.3 Solid State electro-chemistry, Energy conversion & storage. i I 
Min of Chemicals &‘Fertilizers 


2.4 Synthesis and properties of novel materials. 
2.5 Newer techniques of surface characterisation such as electron energy DAE. 


loss spectrosocopy, photo-electron spectroscopy, SIMS, Auger Spec- 
troscopy, LEEDS, etc. a é 
2.6 Heterogeneous and homogenous catalysis including catalyst develop- 
Fment and characterisation d phase transfer catalysis. 
2.7 Micelles, Membranes, Reverse osmosis. 


3. Frontiers of Organic Chemistry: 
3.1 Synthesis of organic molecules utilising new and innovative synthetic ‘) DST/CSIR 
schemes and techniques. Min. of Education/UGC 


3.2 Newer reactions and reagents. Min. of Petroleum 

3.3 Mechanisms of organic reactions. ae Min. of Chemicals & Fertilizers 
3.4 Polymer synthesis and mechanism of polymerisation. ; Department of Space 

3.5 Total synthesis of complex natural products and other exotic molecules | DAE 

3.6 Structure of scarce and complex natural products. 


Ce ae ee 


e/ 


— aaa —_—_—_— 
Se OO 


18 


Annexure 19.1—Contd. 
ee 
a a) (2) 


ee a 
4. Coordination Chemistry and Organo-metalic Chemistry : 


4.2 Structure spectroscopy and Photochemistry. ___ tion of }Min. of Petroleum 

4.3 = bmgaig of Rar gs and catalytic synthesis including reactt Min. of Gamay & Feel 
monolxde. : Wot. rere ; * 

4.4 Sot organometallics and their applications in organic synthesis 


5. New Interfaces of Chemical Sciences with Biology : 


‘ DST/CSIR 
5.1 Biomimetic Chemistry /CSI 


5.2 Chemistry of Biopolymers and their constituents Pe = pr sone 
SB ememennne and Model Systems Min. of Chemicals & Fertilizers 
5.4 Metal ion interactions with biomolecules } Min. of Health/ICMR 


a sed s ; DST/CSIR 
4.1 Electron transfer reaction and mechanistic coordination chemistry hie of Education/UGC 


C. PHYSICAL SCJENCES 


1. Energy : 
1.1 New Energy Sources é : DST/CSI slot Ravana 
a) Solar energy through thermal and photovoltaic routes; __ : R/Deptt. o nme 
~ cant ra energy plantations, petro-crops), biomass pro- Min. of Education/UGC/IITs 
duction and bioconversion, biogas ; . ed 
(c) Wind energy development (materials, devices and systems); KV. 
(d) Energy conservation and efficiency in industry, buildings trans- ICAR - 
portation etc; Deptt. of Power 
(e) Electrical vehicles development: Min. of Industry/ 
(f) Energy from waste; BHEL 


(g) Ocean; : 
(h) Magnetohydrodynamics (MHD); and 
(i) Geothermal. 


1-2 Coal: 
(i) Gasification and Liquefaction DST/CSIR 
(ii) Beneficiation Department of Coal 
(ili) Slurry and other transportation of systems Min. of Industries/EIL/BHEL. 
1.3 Qil 
(i) Exploration and production capabilities, particularly offshore Min. of Petroleum/ONGC 
(ii) Conservation Min. of Ener ; 
(iii) Improving efficiencies in consumer sectors Min. of Industries DST/CSIR 
1.4 Power : 
(i) Efficiency Improvement in power system materials and devices Min. of Energy 


Min. of Industries/BHEL IITs 
1.5 Nuclear Energy : 


(i) Improving thermal power reactors, 
(ii) Development of fast breeder power reactors, leading to ultimate DAE 
_.. thorium utilisation. p 
(ili) Development of capability to move into fusion technology, 
2. Earth Sciénces : 


2.1 Survey and mapping of the country, 


, ; DST/CSIR; Department of Mines: Deptt. of 
2.2 Mineral resources for copper, chromium, iron, Manganese, tungsten, Environment 
zinc, lead, nickel, phosphorite and magnesite. Min. of Education/UGC 
2.3 Energy resources including fossil fuels, geothermal and gas, Min. of Agriculture & Irrigation/IITCAR 
2.4 Improvement in mining extraction technologies Department of Space 
2.5 Remote sensing technologies, IMD 


2.6 Hydrological Resources survey techniques and studies on’ hy- 
drological cycle. 


2.7 Improving the efficiency of water utilisation and studies on recycling 
of the same. 


2.8 Studies on prediction of natural disaster : 


3. Ocean Sciences : 


3.1 Development of Ocean Science Technology for the 
living and non-living resources—Enhancement of facil 


as Research Vessels etc. ities such }/CAR/DOS/PRL 


M/O Education/UGC/IITSSM/O Defence 


5 ee 


survey of }icakposirn Agriculture 
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(0) (1) 
4. Atmospheric Sciences : sete 


4.1 Meteorology and National Disaster Warning Techniques. 
(i) Computer modelling techniques, forecasting etc. 
(ii) aye meteorology 

4.2 Cloud Seeding. 

4.3 Monsoon Systems. 


5. Space Sciences : 


$5.2 Satellite Telecommunication 


5.3 Satellite Mass Communication Education to Rural Communities 
(TV etc.) cl fj Lent 


5.4 Remote Sensing-Optical, infrared & microwave technique. 
5.5 Satellite launching and training capabilities. 


6. Nuclear Sciences : er t 
6.1 High Energy Accelerators , 


6.2 Nuclear Radiation Research in Life Sciences & Agriculture. 
6.3 Nuclear Medicine. 


7. Electronics : 


Ld | 


7.1 Equipment, Instruments and Systems—Quality Control, Medical 
Electronics, mining Electronies, Industrial Electronics, etc. 

7.2 Components and Devices==LSI, VLSE etc....4 | 

7.3 Communication—Fibre optics, Digital techniques, etc. 

7.4 Telecommunication— 
—Communication network, Switching Systems, 
—4 GHz, 6 GHz Microwave systems, etc. 

7.5 Microprccess, computers and softwares. 

7.6 Information Systems: Computer networks, and other systems. 


we 


8. Materials Sciences—Nature. of thrust areas to, be identified — 
D. ENGINEERING SCIENCES: © 


if 
1. Aeronautics : 


1.1 Aerodynamics. 
1.2 Propulsion studies. 
1.3 Systems development, control and systems engineering. 


2. Heavy Engineering : 


(ii) Petroleum refining and petrochemical 
(iii) Steel and metallurgy 

(iv) Mining and ore beneficiation 

(v) Port and harbour 


(viii) Paper d 

(ix) Heavy machine tools 
(x) Electric equipment 

Gx) Printing 

xii) Packa 

Xiii) ae of fabrics 
xiv) Heavy Pressure Vessels 
xv) Heat exchangers. 


2.2 Aluminium 
3. Steel and Metallurgy : 


3.1 Direct reduction of iron ores with solid reductants. 
2 Small Steel Plants. 
Removal of ash from coking coal, development of formed coke. 


3. 
3.3 
3.4 Development of high grade steel alloys and super alloys. 

3.5 Process improvement in the metallurgical industry to effect 
saving in energy (for example INRED process). _ 

3.6 Development of basic oxygen process for making high alloy steels. 
3.7 Development of alloy powders and their products. 

3.8 


Development of anti-corrosion products to suit Indian climate. 


——— 


5.1 Basic studies in Astrophysics, Plasma Physics ete. Deptt. of Space 


2.1 Building up of indigenous capabilities in plants and equipment for the 
following CSIR/DST 
(i) Fertilizers - 


(2) 


IMD 

Min. of Communication 
Deptt. of Food & Agriculture 
DST/CSIR 

Deptt. of Space : 
Min. of Education/UGC/IITs 


Deptt. of Electronics 
Min. of Communication 
DST/NRSA/CSIR 

Min. of I&B 

Deptt. of Agriculture 
Min. of Defence 


Deptt.. of Atomic Energy 
Deptt. of Agriculture/ICAR 
Deptt. of Health/ICMR 


Deptt. of Electronics 
Depti. of Industry - 
Deptt. of Defence 
Deptt. of Communication 
DST/CSIR 

DAE/ECIL 


7.7 Laser Research. } All Sectors 


DST/CSIR 

Deptt. of Defence 
Deptt. of Space | 
Deptt. of Electronics 


Deptt. of Industry Fertilizers/Petroleum/Steel/Defence/ 


Deptt. of Industry/CSIR 


Min. of/Steel/Industry 
DST/CSIR 

Deptt. of Coal 

Min. of Defence 
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Annexure 19.1—Contd. 
(0) (1) (2) 
rr — eee ee ee eee 
4. Machine Tools : 
4.1 Achievement of self-reliance in tools, equipment and machinery parti- 
cularly in *» follonigg areas : 
i) Laser Technology ie ‘ 
o Plant and equipment for processing industry Min. of Industry 
(iii) Chemical processing " Min. of Agriculture/ICAR 
(iv) Agricultural equipment and machinery DST/CSIR 


(v) Mechanical engineering industry Deptt. of Electronics 
(vi) Electrical and electronics industry 
(vii) Printing machinery and accessories 
4.2 Development of tools, equipment and machinery for the small-scale s DST/CSIR 
and unorganised sectors. 


5. Light Engineering : 
5.1 Improvement of the quality of products, by developing quality control } Min. of Industry 


through the use of sophisticated instruments. 
5.2 Production techniques and equipment 


6. Housing and Construction Technology : 


6.1 Lowcost materials Min. of Works & Housing 
6.2 Building materials from agro-wastes and community wastes DST/CSIR 

6.3 Building materials for energy conservation Min. of 

6.4 Offshore structures to exploit marine resources Min. of Education/IITs 


6.5 Urbanisation studies 
7. Transport : 


7.1 Modernisation of various modes of transport 


(a) Railways: | 
(i) Electronics for signalling communication etc. Min. of Railways 
(ii) Electrification of Railways DST/CSIR 


tt. of Electronics 
(b) Inland Transport : Dep oni 
(i) Mechanisation of boats. 


(c) Road Transport : 


(i) Development of weather proof light transport \ Deptt. of Defence Research & Development. 
(ii) Battery operated, light-weight vehicles 
7.2 Improvement in the quality of engines to save energy and to increase 


speeds. 
8. Instrumentation—(Thrust Areas to be identified) } DST/CSIR 


E. OTHER SCIENCES : 
1. Agriculture and Food : 


(ti) Operational research for closing the yield gaps in cereals 
(iii) Cropping systems 

(iv) Water management and water use efficiency 

(v) Agro-energy research including biomass and. bio-conversion 


(vi) Transition from non-renewable industrial inputs to renewable bio- Min. of Agri 
logical inputs through nitrogen fixation and microbiological ap- | wt = bed we 


(i) Creation of higher potentials for yield in pulses and oilseeds 


__ plications 
(vii) Soil management and fertility 
(viii) Post-harvest technology 
(ix) Modernisation of horticulture for protective foods 
(x) Energy crops for fuel, fodder and feed 
(xi) Agricultural management and marketing 
(xii) Molecular biology and agriculture 
(xii) Upgrading and conservation of animal resources | 
(xiv) Scientifically and socially relevant mechanisation j 


—=— roe 


LE 
— Gee 
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—_—_— —— SS — _ 


(0) (1) (2) 

2. Forestry : 
o Social and Rural Foresiry Min of Agriculture/ICAR/DST/CSIR/ Deptt. of 
il) Energy plantation Environment. 
(iil) Plant-soil-air-water relationship 
(iv) Intensification of wood science and technology 

3. Environment & Ecosystem : 
(i) Rural and Urban Sanitation Min, of Works & Housing 
(iit) Air and Water pollution Control CSIR 
(iii) Man and Biosphere Research Deptt. of Environment 

4. Policy Sciences : 
(i) S&T Information Systems ' ‘DST/CSIR 
(ii) S&T Planning, Monitoring & Evaluation Systems DOE 
(iii) International Relations in S&T J All other related agencies. 


(iv) Technological Forecasting & Technology Assessment 


Se * : 2 
ee wea eae eee ea ei 3. 


COMMUNITY HE A. TA CELL 
47/1. ‘First Floor) Si. Marks Read, 
Bangalore - 560 601, 


Annexure 19-2 


Expenditure on Science & Technology 1974—80 
(Rs. in crores) 


TT oe eee 
1974-75 1975-76 1976-77 1977-78 
Agency/Department ————$—$$ a a a TE 
Ministry Plan Non— Total Plan Non- Total Plan Non- Total Plan Non- Total 
Plan Plan Plan Plan 
—— TT nn nt Me nn ee ee 
A. S&T Agencies GG 
1 Atomic Energy (R&D) 18:24 23:64 41-88 27:18 28-49 55°67. :31-02. 30:00 6102 2891 32-21 61-12 
2 Space . ° ‘ 17:26 13°47 30-73 22-48 14°67 37:15 23-80 15°43 39:22. 22-75, 15-64. 38-39 
3 DST . ; . - 3-83 15:10 18-93 8-15 18°63 26°78 13:20 21°02 34:22 15:94 24-45 40-39 
4 CSIR. a ee ; 9°76 22-60 32:36 11:90 25-21 37-11 14-02 27-44. 41-46 18-49 29-60 48-09 
5 NTH ; ; : 002 0-58 060 O14 O60 074 O14 O62 0-76 0-20 063 0-83 
a ec a 
ToTAL ‘A’ . - . 49-11 75°39 124:50 69°85 87:60 157-45 82:18 94:50 176-68 86-29» 102-53 188-82 


B. S&T Component under 
Ministries] Departments 


6 Heavy Industry. . 0:39 0:50 0-89 1-73 0-50 2-23 2-95 0-50 3-45 7-65 606 12-71 
7 Industrial Development 0-06 0:22 0-28 084 O12 096 1:72 043 245 2-75 0-56 3-31 


9 Steel . j : 3 0-22 a7 0-22 0°61 oe 0-61 0-71 =i 0-71 0-97 oF 0 -97 


10 Mines : ; ; e a a 0-02 a 002 0-54 — 0:54 0-48 = 0 -48 
11 Power - 3 ; 040 0:29 069 047 0:38 O85 084 040 124 O70 O64 1-34 
12 Coal . ; . : we < ae zs os a 1-25 oe 12s 8 |S ae 1-25 
13 Petroleum . : ; 1:24 0°58 182 180 0-75 * 2-55 1 -64 1-71 3 -35 1 -86 1-72 3-58 
14 Chemicals and 

Fertilisers .  . oi eae 007... 007 0-19 0-25 0-44 O51 0-26 0-77 
15 Electronics ; ‘ O74 295 3:09 12 10 2:38 3:27 096 4:23 340 37 S49 
16 Communications : £76 133 3+41.—-359 2-31 54 864-17) 333. 752 498 a ee 
17 Information & 

Broadcasting . ; “@ 0:18 0-18 ss 0:19 019 006 0-24 0:30 006 0-25 9-3] 
18 Shipping & Transport a a = ~ re “a 0.30 ‘e 0:30 0.64 : 0 -64 
19 TCA-IMD & Instts. . £05 Te 3 28832 11 2238 86S 81 15-57 
20 Works & Housing. +e = re - , 
21 Labour | x —— a = 
22 Education . : . 2-40 e 2-40 5:36 Ss es ee 3 a2 5 -62 ‘ @ " 
23 Health-ICMR . 235 a 2°55 3°20 an 3:20 4:26 = 4:26 4-49 ; si 


24 Social Welfare . 
25 Rural Reconstruction* 


ee ae, ae ae ee ae ee e 
: 20 39:05 29.07 17- 

Mma. ON. OR OD. OO COs .”6— Ca ee oa 
ei i a ee ee ee 
28 Irrigation . ; ; 0-27 3 0:27 0-30 +¥ 0:30 0.22 bie 0-22 0-38 0-38 
ie oe ee a. Mk ee 

Se ee 

OTAL 2110 31-74 5884 45-49 34-83 80:32 59-86 39-51 99:37 82-40 48-87 13 27 


GRAND ToTAL (A+B). 761-21 107°13 183-34 115-34 122-43 237-77 142-04 134-01 276-05 168-69 151 -40 320 
: “09 


*Upto 1977-78, included under Deptt. of Industrial Development. 
22 
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Annexure 19 -2—Contd. 
(Rs. in crores) 


1978-79 1979-80(RE) 
Plan Non-Plan Total Plan Non-Plan Total 


nn 


A. S&T Agencies 


Agency/Department/Ministry 


1 Atomic Energy (R&D) : as : : ; 30 74 34 -60 65 :34 23 +38 41 -68 70 -06 
2 Space . : : P : ‘ : ; . 29 -09 16°71 45 -80 23 -38 25-11 48 -49 
S DSki. : - ; : ; ; ; ‘ 17-95 25 94 43 89 16-18 32 04 48 22 
4 CSIR. ; ‘ : ‘ : ‘ : ; - 19°14 30 89 50 -03 21 -79 32-49 54 -28 
5 NTH : ; : : : ‘ ‘ 5 ; 0-16 0-62 0-78 0-19 0°61 0 80 
TOTAL ‘A’ ‘ , 97 -08 108-76 205°84 89-92 131-93 221 85 


B. S&T Component under Ministries/ Departments 


6 Heavy Industry . F : : ; F : , 7-08 8-91 15 -99 9-72 16-12 25 84 
7 Industrial Development , ; ‘ : P ; 2 68 1-15 3 -83 1 -49 2-65 4:14 
9 Steel . : : : ‘ : . ‘ ‘ . 1-97 y 1-97 4°67 a 4°67 
10 Mines . A ; ‘ ; ; F ' ; 1 -84 0 -06 1 -90 1-15 0-32 1-47 
11 Power ; : F ‘ ; ‘ ‘ : 0-87 0-73 1 -60 1-22 0 -96 2°18 
12 Coal . a. : : ; ‘ { : ; 1-35 1 -62 297 2-11 2°37 4-48 
13 Petroleum . : F ‘ ‘ ; P ‘ ‘ 2°17 2 82 4-99 4-60 3 -40 8 00 
14 Chemicals & Fertilizers . ; , ‘ ; ‘ 0-97 0-10 1-07 3-16 0-27 3 -43 
15 Electronics . , ‘ : , : F F : 5-31 0-81 6-12 8-19 0:77 8 -96 
16 Communications . ‘ p : : ; ; : 5 -02 5 -07 10-09 5 -60 4:72 10 -32 
17 Information & Broadcasting . , : : : ; 0 -06 0-25 0-31 0-22 0-30 0-52 
18 Shipping & Transport . ‘ ‘ , ; , : 1 -04 0-72 1 -76 1-78 0-77 2°55 
19 TCA-IMD &Instts. . ‘ A ‘ P F , 6-10 9 -74 15 -84 9-17 11°55 20-72 
20 Works & Housing F ‘ - ; ‘ ; ; 0-21 0 -67 0-88 0-20 0:71 0-91 
21 Labour : : ; ‘ 5 ; : ‘ ‘ “a ee iu 0-10 s 0-10 
22 Education . P ‘ . ‘ : ‘ ’ ‘ 5-17 0-83 6 -00 4-70 1-97 6-67 
23 Health-ICMR =. ‘ P ‘ ; ‘ ; , 1. 49 3.81 5.30 2.10 4.05 6.15 
24 Social Welfare ' ‘ ‘ ‘ ‘ ‘s sie oa ihe 4g 2 

Rural Reconstruction . ‘ ; : : ; ; 0-73 ee 0-73 0-88 = 0-88 

26 Agri-ICAR . ; ; ; ? : : : ; 47 -65 20 -26 67 ‘91 53 -07 32°85 85-92 
Agri-FRI . > , . ; , ; ; : 0 -90 ‘fe 0-90 1-25 - 1-25 

27 Food . ; , ; . ; p ; ‘ 0-47 0-45 0-92 0-91 0-49 1-40 
28 Irrigation . ‘ ‘ , A : , ; j 0-72 = 0-72 1-00 5 1-00 
29 Railways (RDSO) : ‘ : ‘ a s : a 5°75 5°75 “s 6 -36 6 -36 
ToTAL ‘B’ . F : 93 -80 63 -75 157 55 117 52 90-40 207-92 

(GRAND TOTAL , 190 -88 172 °51 363-39 207-44 222-33 429-77 


Note : For 1979-80, data in respect of Part ‘A’ relates to Actuals and for Part ‘B’ it relates to R.E. 
*For Department of Textiles, included under Deptt. of Industrial Development upto 1979-80. 


Annexure 19 -3 
Sixth Plan Outlays Science & Technology (Rs. crores) 


1980—85 
7 Ageney/Deptt,/Ministry 1980—85 
oO. Se 


Outlay) oe: 
Outlay)* 
ener (2) (3) 
A. S&T Sector—Agencies | ory : { 
1 Atomic Energy (R & D) ; : ; : : ; : y y 248-98 284-59 
2 Space (S & T) 245-80 146-92 
3 DST 134-87 189-55 
4 Environment : 4000 13-12 
Scr. ; : ; A : ; ; : ; ; 4 : : : : ; 170-00 218-24 
6 NTH (Supply) . f z " " : ; ; : ; ; : : : : < 8 -50 ) 3 -56 


SusreTorA ‘A’ ; | ; i : < ; ‘ : * ; ; P ‘ . ‘ j : 848-15 855-98 


~B. Other Sectors—S&T Component 
under Ministries/ Deptts. 
7 Heavy Industry . . . e . . e . . e . e . . ° - . 57 ‘S51 100 00 


8 Industrial Dev. ; 
(i) Large & Medium Industries . : . : ; E : ‘ : , . stteaall 8 sd 


10 -00 
(ii) Small Seale Industries 
9 Commerce— 
(i) Textiles Research Associations : : é ; . : : ; é ; 4 6-50 8 -40 
(ii) Other Programmes. ‘ é : ‘ ‘ . : . . als . : . 25 00 
ee ee er al ar 
11 Mines a ca ae —. . ae 16-16 
12 Power ; , A a 3 ; 3 P : : ; : : : : . 53 -10 5-00 
13 Coal. ‘ J j : : J : . ; ‘ : : : . ‘ ‘ . 25 -00 15-00 


14 Petroleum— 


ie a ee ee | 


(ii) Petro-Chemicals . ; . ‘ . , ‘ . . ‘ ‘ : . ‘ 5-58 
15 Chemicals & Fertilizers ; ‘ : ' , : ‘ : ; . ; ; : . 26 03 3-50 
16 Electronics . , . ‘ ‘ : ; . ‘ . : . ‘ : : : : 32 -34 3 00 
17 Communications . ‘ ‘ : ; . é ew . ; . : : : . . 62-15 33 -00 
18 Information & Broadcasting . ; . ; : ; : ‘ . . . ‘ ; : 2-50 2-00 


19 Shipping & Transport 


; . ; , ; ' : : : : . : : ; 12-75 5-00 


24 


25 


Annexure 19 -3—Contd. 


(Rs, cr ores) 
— Agency/Deptt./Ministry 1980—85 1980—85 
(Plan (Estimated) 
Outlay) non-Plan 
Qutlay)* 
(0) (1) (2) (3) 
20 TCA— 
(i) IMD & Institutes. = : : : . : ; ‘ : , ‘ ; : : 45:00 73-00 
(i) R&D Dte. . - ‘ : - ; ‘ ° : ; ° ‘ : ‘ : - 1-50 0 80 
21 Works & Housing—CBRI . ‘ : ; ; ; ; : : ; : : - : 2 00 3 80 
22 Labour ; : : . . , : ° ; ° ; ° 1 -06 


23 Education . : : ‘ 3 . ; a : ; 3 : : , , : ‘ 112 -00 30 00 


24 Health—ICMR . : : : - : ; : : ‘ , : ‘ ; : ‘ 40:00 26-00 

25 Social Welfare - ; , ; . ° ° ‘ ; ° ° ; , , : : 2 00 

26 Rural Reconstruction . ; > : : - : ; ° ° ° : , : : 10 -05 

27 Agriculture— 

(i) ICAR . : : . : - ; ; ‘ : : ; : ; : : 3 340-00 190-00 
(ii) FRI. : : ; é - ; ‘ ; ; - : : : : ; ; 12 00 

28 Food ‘ ; ‘ : : F : : : : ; : : : ‘ : : 8-10 3 -30 

29 Irrigation . : : ; ‘ ; : ‘ ‘ 5 : : 2 ; : ; : 20 -45 14-00 

30 D.S.T. ; , ‘ ; ; : : - = <a : . : : : . 54 -00@ 

31 Railways (RDSO) ; ‘ - é : : < : : : : : ‘ ‘ : us 36 00 
SuB-TorTAt “‘B” ‘ 2 ; ; ‘ . ; . . : : . ; : , 1071 +26 591-80 
GraND Torat (A+B) . A 2 : ; ‘ : 5 cone . : : : ; 1919-41 1447-70 

*Tentative Estimates. 


@Rs. 50 crores under energy Sector and Rs. 4 crores under Housing & Urban Development Sector. 
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